Abstract: Forty-five known species of Simulium Latreille s. l. in Thailand are listed, and keys to subgenera and species within each subgenus are provided for adults, pupae and mature larvae.
provided the first keys to identify all the 19 species of Simulium Latreille s. l. so far recorded from Thailand. During the last two decades, the number of species newly described or recorded from this country has increased dramatically to 45 [2]- [9] . New keys to identify all the known species are essential for further taxonomic and ecological studies on Simuliidae in Thailand.
We present a list of the species of Simulium s. l. and keys to subgenera and species for adult females, males, pupae and mature larvae. The definitions of the subgenera and species-groups refer to those of Takaoka [10] , and terms of morphological features used in the keys follow Takaoka [10] .
LIST OF Kuvangkadilok and Takaoka, 1999 Notes:
Simulium (Montisimulium) sp. G is known only from larval specimens collected at Ang Ka, Doi Inthanon National Park [11] .
Simulium (Gomphostilbia) burtoni is newly recorded based on three adult females collected on a human attractant at Tambol Ban Laung, Doi Inthanon National Park, in January and February 2004, by W. Choochote, and a female specimen emerged from the pupa collected at Hauy Mor, Chiang Mai Province, in June 2001, by W. Choochote and H. Takaoka. Identification of S. burtoni is tentative because adult female specimens of S. burtoni collected from northern Thailand seem to differ from the original description [12] in that they have a shiny fifth tergite and dark subbasal spot on the hind tibiae. However, our reexamination of the type female specimen shows that the fifth tergite of S. burtoni is shiny (it was wrongly noted to be dull in the original description). It is also shown that there appears to be no dark subbasal spot on the hind tibiae of the type specimen, as described in the original description. However, it is difficult to conclude that its hind tibiae lack the dark subbasal spot since the type specimen was dried and pinned soon after it had emerged from the pupa, and then preserved in 70% ethanol. It is possible that the dark subbasal spot was as yet undeveloped in the freshly emerged adult or that it faded in alcohol. Additional adult specimens of S. burtoni from the type locality of Malaysia are needed to solve this problem.
Simulium ( with basal 1/3 or a little less somewhat pale sheilae Hind tibia whitish on a little less than basal 1/2 and brownish black on the rest asakoae Mid and hind femora yellow except apical cap dark dentistylum Mid and hind femora almost dark except base pale 7 Hind tibia almost dark except base pale 8 Hind tibia whitish on basal 1/2 or more 10 Abdominal segments 2, 5, 6 and 7 each with a dorso-
lateral pair of shiny whitish-pruinose patches siamense Abdominal segments 2, 6 and 7 each with a dorsolateral pair of shiny whitish-pruinose patches 9 Upper eye with 12 or 13 vertical columns and 15 horizontal rows of large facets decuplum Upper eye with 17 vertical columns and 15 horizontal rows of large facets parahiyangum Hind tibia whitish on basal 2/3, with a dark subbasal spot angulistylum Hind tibia whitish yellow on basal 1/2, without such a dark subbasal spot gombakense PUPAE Gill of much inflated structure with 2 triplet groups of finger-like projections and 8 slender filaments gombakense Gill with 8 or 10 filaments 2 Gill with 10 filaments decuplum Gill with 8 filaments 3 Gill filaments all shorter than pupal body (shorter than 1.6 mm), short-stalked 4 Gill filaments subequal to, or longer than, pupal body (longer than 1.9 mm), moderately-stalked 7 Antennal sheath smooth 5 Antennal sheath with tubercles 6 Gill filaments arranged in 2 groups, i.e.1dorsal (4 individual and 2 paired filaments) and 1ventral (2 paired filaments) chumpornense Gill filaments arranged in 3 groups (3+3+2 filaments from dorsal to ventral) angulistylum Antennal sheath with marked ridges each corresponding to flagellar segments 1 9, each ridge covered with several tubercles; gill filaments arranged in 3 groups (3+3+2 filaments from dorsal to ventral) parahiyangum Antennal sheath with less marked ridges corresponding to flagellar segments 1 9, each ridge covered with a few tubercles; gill filaments arranged in 4 groups (2+1+3+2 filaments from dorsal to ventral) dentistylum Dorsal and middle triplet groups and ventral pair group arising basally at the same level siamense Dorsal and middle triplet groups sharing a short stalk, which arises, with a stalk of ventral pair group, from short common basal stalk 8 Dorsal and middle triplet groups consisting of 1 individual filament and 2 paired filaments with a very long stalk burtoni Dorsal and middle triplet groups consisting of 1 individual filament and 2 paired filaments with a short or on outer surface; hind tibia dark brown to brownish black with base yellow; inner margin of ovipositor valve with ventrally produced round flap chiangmaiense, nakhonense and quinquestriatum Fore tibia with white shiny area on outer surface; hind tibia whitish or yellowish on basal 2/3 or more and dark brown to brownish black on the rest; inner margin of ovipositor valve without such a flap 8 Basal section of radial vein fully haired 9 Basal section of radial vein bare 11 Hind basitarsus whitish on basal 3/5 and dark brown on the rest; ovipositor valve rounded, covered with short setae, and with elongate internal projection grossifilum Hind basitarsus whitish on basal 1/2 and dark brown on the rest; ovipositor valve triangular, covered with long stout hairs, and without such an internal projection 10 Cibarium with a round short medial projection along posterior margin choochotei
Cibarium with a narrow long medial projection along posterior margin digrammicum Mid tibia white on basal 2/3 or 3/4 and dark brown or brownish black on the rest; cibarium with a tuberculate medial projection 12 Mid tibia white on basal 4/5 or 5/6 and light to dark brown on the rest; cibarium with a smooth medial projection 13 Cibarium with tubercles near the base of medial projection suchariti Cibarium bare near the base of medial projection maenoi All femora almost yellow; three spermathecae present triglobus At least mid and hind femora mostly dark; one spermatheca present 14 Hind basitarsus whitish yellow on a little more than basal 1/2 and dark brown on the rest fenestratum Hind basitarsus whitish yellow on basal 3/5 and dark brown on the rest 15 Sternite 8 with 10 16 long hairs on each side malayense Sternite 8 with 23 34 long hairs on each side 16 Mid femur blackish brown with basal 1/5 or 1/4 yellow chaliowae Mid femur almost entirely dark brown chainarongi Mid tarsal segments 2 and 3 entirely yellow nodosum Mid tarsal segments 2 and 3 light brown to brownish black 18 Mid femur entirely yellow rudnicki Mid femur almost dark brown 19 Abdominal segment 7 with a pair of clustered hairs ventrally 20 Abdominal segment 7 without such a pair of clustered hairs ventrally 22 A pair of clustered hairs on abdominal segment 7 short, subequal in length to those on the surrounding area setsukoae A pair of clustered hairs on abdominal segment 7 much longer than those on the surrounding area 21 Mid tibia almost light brown with base somewhat yellow weji Mid tibia white on basal 1/2 or more and medium brown on the rest rufibasis Hind basitarsus white on a little more than basal 1/2 and brownish black on the rest; scutum covered with yellowish hairs as well as dark ones yongi Hind basitarsus white on basal 3/5 or more and brownish black on the rest; scutum covered with dark brown hairs only 23 Sensory vesicle enlarged, 0.7 times as long as the 3rd maxillary palpal segment tani Sensory vesicle medium-sized, 0.3 times as long as the 3rd maxillary palpal segment brevipar (*The females of S. baimaii and S. thailandicum, which are unknown, are not included)
ADULT MALES Basal portion of radial vein fully haired 2 Basal portion of radial vein bare 4 Abdomen with a pair of shiny whitish-grey pruinose spots dorsally or dorsolaterally on segments 2, 5, 6 and 7; width of style nearly the same from base to apical tip when viewed ventrolaterally choochotei Abdomen with a pair of shiny white pruinose spots dorsally or dorsolaterally on segments 2, 6 and 7; width of style becoming much narrower apically 3 Fore basitarsus with thick dorsal hair crest; hind basitarsus nearly parallel-sided; ventral plate nearly quadrate, parallel-sided when viewed ventrally nigrogilvum Fore basitarsus with moderate dorsal hair crest; hind basitarsus spindle-shaped; ventral plate gradually narrowed posteriorly when viewed ventrally digrammicum Scutum broadly silvery pruinose with transverse, inverted-V-shaped, black band 5 Scutum otherwise 6 Ventral plate with a narrow body parallel-sided when viewed ventrally nobile Ventral plate with a wide body broadened medially when viewed ventrally nodosum Mid femur and tibia almost yellow rudnicki Mid femur and tibia otherwise 7 Mid tibia mostly dark (including posterior surface) 8 Mid tibia whitish or yellowish (at least on posterior surface) on basal 1/2 or more and dark brown on the rest 16 Fore tibia medium brown, with white shiny area on outer surface 9 Fore tibia medium to dark brown, without white area on outer surface 15 Hind basitarsus white or whitish yellow on basal 1/2 or less and dark brown to brownish black on the rest 10 Hind basitarsus white or whitish yellow on more than basal 1/2 and light to dark brown on the rest 13 Hind basitarsus somewhat enlarged, about 5.0 times as long as wide and much narrower than hind tibia chamlongi Hind basitarsus much enlarged, 3.2 3.5 times as long as wide, and subequal to, or a little wider than, the greatest width of hind tibia 11 ances dorsally chainarongi Abdominal segments 1 8 each with a pair of protuberances dorsally chiangmaiense Pharate pupal gill with 10 filaments arranged in 2+3+3 +2 filaments quinquestriatum Pharate pupal gill with 10 filaments arranged in 2+2+2 +2+2 filaments nakhonense Postgenal cleft moderately widened medially, its greatest width much larger than the width at base 10 Postgenal cleft not widened or slightly so medially, its greatest width subequal to, or slightly larger than, the width at base 11 Pharate pupal gill with 6 filaments chamlongi Pharate pupal gill with 8 filaments fensestratum and malayense Abdomen with its greatest width on segment 8 12 Abdomen with its greatest width on segment 6 or 7 14 Cephalic apotome mostly pale yellow yongi Cephalic apotome mostly light to medium brown 13 Posterior circlet with 144 160 rows of hooklets rudnicki Posterior circlet with ca. 210 rows of hooklets choochotei Body longer than 7.0 mm suchariti Body shorter than 7.0 mm 15
